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(57) ABSTRACT 

Disclosed is a Semiconductor package and a method for 
manufacturing the Same. A planar or Substantially planar die 
pad is disposed within a leadframe and is connected to the 
leadframe by a plurality of tie bars. An perimeter of an upper 
and lower Surface of the die pad is half-etched to increase the 
moisture-permeation path of the finished package. A plural 
ity of rectangular leads extends from the leadframe toward 
the die pad without contacting the die pad. A Silver-plating 
layer may be formed on the upper Surface of the leadframe. 
A semiconductor chip is mounted on the upper surface of the 
die pad in the leadframe. After deflashing, the package is 
treated with a sulfuric (HSO)-based solution to restore the 
internal leads to their original color. Prior to Singulation, the 
externally exposed bottom Surfaces of the leads are plated 
with copper, gold, Solder, tin, nickel, palladium, or an alloy 
thereof to form a predetermined thickness of a plating layer. 
The Singulation Step comprises forming a burr at a periph 
eral side surface of the leads in the upward direction. The 
finished package may be marked with a recognition mark to 
enable a user to more easily identify the first lead. 

43 Claims, 19 Drawing Sheets 
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SEMCONDUCTOR DEVICE HAVING 
INCREASED MOSTURE PATH AND 

INCREASED SOLDER JOINT STRENGTH 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a method for manufac 
turing Semiconductor packages and, more particularly but 
not by way of limitation, to an improved method of manu 
facturing Semiconductor packages having longer moisture 
permeation paths, restoration of original coloring, improved 
Silver-plating of leads in the package, improved Solder joint 
force, and improved marking. 

2. History of Related Art 
It is conventional in the electronics industry to encapsu 

late one or more Semiconductor devices, Such as integrated 
circuit chips, in a Semiconductor package. These plastic 
packages protect a chip from environmental hazards, and 
provide a method for electrically and mechanically attaching 
the chip to an intended device. Recently, Such Semiconduc 
tor packages have included metal leadframes for Supporting 
an integrated circuit die which is bonded to a chip paddle 
region thereof. Bond wires which electrically connect pads 
on the integrated circuit die to individual leads of the 
leadframe are then incorporated. A hard plastic encapsulant 
material which covers the bond wire, the integrated circuit 
die and other components, forms the exterior of the package. 
A primary focus in this design is to provide the die with 
adequate protection from the external environment in a 
reliable and effective manner. 

AS Set forth above, the Semiconductor package herein 
described incorporates a leadframe as the central Supporting 
Structure of Such a package. A portion of the leadframe 
completely Surrounded by the plastic encapsulant is internal 
to the package. Portions of the leadframe extend internally 
from the package and are used to connect the package 
externally. More information relative to leadframe technol 
ogy may be found in Chapter 8 of the book Micro Electron 
ics Packaging Handbook, (1989), edited by R. Tummula and 
E. Rymaszewski which is incorporated herein by reference. 
This book is published by Van Nostrand Reinhold, 115 Fifth 
Avenue, New York, N.Y. 

Once the integrated circuit dies or chips have been 
produced and encapsulated in a Semiconductor package as 
described above, they may be used in a variety of electronic 
appliances. A wide variety of electronic devices have been 
developed in recent years, Such as cellular phones, portable 
computers, etc. Each of these devices typically include a 
motherboard on which a significant number of Such Semi 
conductor packages are utilized to provide multiple elec 
tronic functions. These electronic appliances are themselves 
required to be reduced in Size as consumer demand 
increases. Accordingly, not only are Semiconductor chips 
highly integrated, but also Semiconductor packages are 
miniaturized with a high increase of package mounting 
density. 

According to Such miniaturization tendency, Semiconduc 
tor packages, which transmit electrical signals from Semi 
conductor chips to motherboards and Support the Semicon 
ductor chips on the motherboards, have been designed to 
have a size of about 1x1 mm to 10x10 mm. Examples of 
Such semiconductor packages are referred to as MLF (micro 
leadframe) type semiconductor packages and MLP (micro 
leadframe package) type Semiconductor packages. Both 
MLF type Semiconductor packages and MLP type Semicon 
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2 
ductor packages are manufactured in the same manner. A 
description of Several problems in the Semiconductor pack 
age industry are described below. 

During the manufacturing for a Semiconductor package, 
electrical testing is required to insure proper function of the 
Semiconductor package. This testing occurs after the Semi 
conductor package has been Separated from a matrix of 
Semiconductor packages by Singulation. Because of this 
limitation, a multitude of Semiconductor packages must be 
individually tested. The time required to individually test 
these packages, in addition to the Small size of the packages, 
results in decreased efficiency and higher costs. 
Due to the large number of leads present in modern 

miniaturized Semiconductor packages, it is desirable to 
locate a recognition mark on the Semiconductor package to 
identify the first lead. In prior art Semiconductor packages, 
the recognition mark is difficult to form on the package body 
due to the narrow region formed at the top Surface of the 
encapsulant after the package has been formed. In addition, 
the position of the mark in the Semiconductor package area 
reduces the marking area for characters, Symbols and/or 
logos. Further, when the recognition mark is deep, the 
conductive wires are disadvantageously exposed due to the 
thinness of the packaged body. 

During a typical Singulation process in the manufacturing 
of the packaged Semiconductor, a burr is formed at the end 
of the internal lead directed downwardly along the cut or 
external side of the internal lead. This burr reduces the 
contact area between the internal lead and the motherboard 
during mounting which adversely affects the Solder joint 
force. In addition, due to the presence of the burr, Solder 
used to affix the packaged Semiconductor to the motherboard 
cannot Sufficiently ascend along the wall of the end of the 
internal lead, So that the Solder joint force of the internal lead 
is further reduced. 

Typical Semiconductor packages have a Silver plated layer 
in Such a design that the layer is positioned inside the 
package body. Such a conventional leadframe or Semicon 
ductor package Suffers from a significant problem in that it 
is very difficult to conform to the tolerances required regard 
ing the application of the silver plated layer. When the silver 
plated layer is positioned inside the packaged body, the 
plated layer must be confined within a relatively Small Space, 
which requires that the plating technique be very precise. 
The increased precision requirement often leads to defective 
Semiconductor packages. 
A further problem of a conventional Semiconductor pack 

age is that a typical chip paddle or die pad has a half-etched 
Section of the chip paddle that is formed only at a lower edge 
area of the chip paddle along the chip paddle perimeter. The 
Size or length of the half-etched Section is insufficient to 
thoroughly prevent moisture from permeating into the vicin 
ity of the Semiconductor chip. Thus, much moisture may be 
collected in the vicinity of the Semiconductor chip under the 
high temperature conditions that exist during the operation 
of a Semiconductor chip. The moisture may then spread 
widely over the inside of the Semiconductor package, result 
ing in cracking of the Semiconductor package or causing 
protuberances to form on the Surface of the Semiconductor 
package. 

Finally, in a typical process to deflash a Semiconductor, 
the leadframes may turn a yellowish color. A discolored 
Semiconductor package, even though not dysfunctional, may 
have a reduced commercial value. In addition, a fatal 
problem may occur when the leadframe packages are Sub 
jected to electronic Sensing. The leadframe may be So 
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discolored that electrical Sensing apparatuses cannot accu 
rately detect the internal leads because of a decrease in the 
light reflected from the discolored internal leads. This prob 
lem is most prevalent when testing the Semiconductor pack 
ages or mounting the packages onto motherboards. The 
result may be a large number of defects that can occur during 
the Subsequent mounting process. 

BRIEF SUMMARY OF THE INVENTION 

In the various embodiments of the present invention, there 
is disclosed a Semiconductor package and a method for 
manufacturing the Same. First, a leadframe is provided. A 
planar or Substantially planar die pad is within the leadframe 
and is connected to the leadframe by a plurality of tie bars. 
The die pad is half-etched on a perimeter of the upper and 
lower Surface to increase the moisture-permeation path of 
the finished package. A plurality of finger-like rectangular 
leads extend from the leadframe towards the die pad without 
contacting the die pad. A Silver plating layer is formed on the 
upper Surface of the leadframe. A Semiconductor chip hav 
ing a plurality of bond pads is mounted on the upper Surface 
of the die pad or chip paddle in the leadframe. Dam bars are 
provided on the boundary of the leads to limit flow of 
encapsulation material during packaging. Next, a bond wire 
or equivalent conductor is connected electrically between 
each bond pad of the Semiconductor chip and a first Surface 
of one of the leads. 

The leadframes are then encapsulated by a Viscous encap 
Sulant material. The encapsulant material is then hardened. 
The encapsulant material at least partially covers the Semi 
conductor chip, the bond wires, a first Surface of the leads, 
the upper Surface of the die pad, the Side Surfaces of the die 
pad and leads, and all or part of the frames around the die 
pad. A lower Second Surface of the leadframe, including a 
lower Second Surface of the die pad and leads, may option 
ally be covered with the encapsulant material, but may not 
be covered depending on the requirements of the practitio 
C. 

The package is next Submerged in an M-pyrol chemical 
before being rinsed. The rinsed package is next Subjected to 
electro-deflashing to exfoliate flashes from the Semiconduc 
tor package. The package is then Subjected to a Second 
rinsing Step. Consequently, water is jetted at a predetermined 
preSSure to the Surface of the package to completely remove 
the flash from the die pad and internal leads. Depending on 
the practitioner, the package may be treated with a Sulfuric 
(HSO)-based solution to restore the internal leads to their 
original color either before the water-jetting Step or after the 
water-jetting Step. Finally, the Semiconductor package is 
off-loaded from the deflashing apparatus. 

Prior to Singulation, the externally exposed bottom Sur 
faces of the leads are plated with, for example, copper, gold, 
Solder, tin, nickel, or palladium to form a predetermined 
thickness of a plating layer. The package is then Singulated 
from the leadframe. The Singulation Step comprises posi 
tioning the leadframe Such that the Semiconductor chip is 
directed downwardly; positioning the leadframe between a 
bottom clamp and a top clamp to firmly clamp the dam bars 
and the leads of the leadframe; cutting with a punch or 
Similar apparatus the boundary areas between the leads, the 
tie bars and the package Simultaneously, thereby causing a 
burr to form at the peripheral side surface of the leads in the 
upward direction. The absence of a burr on the lower side of 
the leads allows Solder that is used to mount the package to 
a motherboard to more easily bond to the side of the leads. 
The finished package is next marked with a recognition 

mark to enable a user to more easily identify the first lead. 
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4 
The mark may comprise: a mark formed at the Side of the 
package; a Side notch formed over the entire area of one side 
of the package body; the entire bottom Surface of the 
package body; a protuberance from any Side of the die pad; 
a circular exposed area formed on any of the tie bars, an 
exposed area Spaced at a distance from or connected to the 
downward facing exposed tie bar area; and a notch formed 
at any Side of the die pad. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete understanding of the method and appa 
ratus of the various embodiments of the present invention 
may be obtained by reference to the following detailed 
description, with like reference numerals denoting like 
elements, when taken in conjunction with the accompanying 
drawings wherein: 

FIG. 1 is a cut-away perspective view of an embodiment 
of a Semiconductor package in accordance with the prin 
ciples of the present invention; 

FIG. 2 is a croSS Section view of a Semiconductor package 
having a upper and lower half etch on the chip paddle and 
a upwardly facing burr in accordance with the principles of 
the present invention; 

FIG. 2a is a magnified view of one portion of the 
Semiconductor package of FIG. 2; 

FIG. 3 is a top plan view of a leadframe showing plated 
leads in accordance with the principles of the present 
invention; 

FIG. 4 is a top plan view of an embodiment of a 
Semiconductor package with a recognition mark in accor 
dance with the principles of the present invention; 

FIG. 5 is a cross Section of a Semiconductor package taken 
along line 5-5 of FIG. 4 showing a recognition mark in 
accordance with an embodiment of the present invention; 

FIG. 6 is a is a top plan view of another embodiment of 
a Semiconductor package with a recognition mark in accor 
dance with the principles of the present invention; 

FIG. 7 is a cross section view taken along line 7-7 of 
FIG. 6 showing an embodiment of a recognition mark in 
accordance with the principles of the present invention; 

FIG. 8 is a is a top plan view of another embodiment of 
a Semiconductor package with a recognition mark in accor 
dance with the principles of the present invention; 

FIG. 9 is a cross section view taken along line 9-9 of 
FIG. 8 showing an embodiment of a recognition mark in 
accordance with the principles of the present invention; 

FIG. 10 is a cross section view of yet another embodiment 
of a Semiconductor package with a recognition mark in 
accordance with the principles of the present invention; 

FIG. 11 is a bottom plan view of an embodiment of a 
Semiconductor package with a recognition mark formed 
thereon; 

FIG. 12 is a bottom plan view of an embodiment of a 
Semiconductor package with a recognition mark formed 
thereon; 

FIG. 13 is a bottom plan view of an embodiment of a 
Semiconductor package with a recognition mark formed 
thereon; 

FIG. 14 is a bottom plan view of another embodiment of 
a Semiconductor package with a recognition mark formed 
thereon, 

FIG. 15 is a bottom plan view of another embodiment of 
a Semiconductor package with a recognition mark formed 
thereon; 
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FIG. 16 is a bottom plan view of another embodiment of 
a Semiconductor package with a recognition mark formed 
thereon, 

FIG. 17 is a cross section view of a semiconductor 
package undergoing Singulation; 

FIG. 17a is a magnified view of one portion of the 
semiconductor package of FIG. 17; 

FIG. 18 is a cross section view of a semiconductor chip 
installed on a motherboard; 

FIG. 18a is a magnified view of one portion of the 
semiconductor package of FIG. 18; 

FIG. 19 is a flow chart describing a process for removing 
flash and for restoring the original color of exposed metal 
Surfaces, and 

FIG. 20 is a flow chart describing an alternate process for 
removing flash and for restoring the original color of 
exposed metal Surfaces. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Referring now to FIG. 1, shown is a semiconductor 
package 10. Semiconductor package 10 is comprised of a 
planar or Substantially planar die pad 12. A Semiconductor 
chip 14 is located on an upper Surface of die pad 12. 
Semiconductor chip 14 has a plurality of bond pads 16 on an 
upper Surface of the Semiconductor chip 14. A plurality of 
leads 18 surround die pad 12 and extend away from die pad 
12. The leads 18 are in electrical communication with bond 
pads 16 of semiconductor chip 14. Preferably, each bond pad 
16 is electrically connected with a respective lead 18 by a 
bond wire 20. A tie bar 22 extends from each corner of die 
pad 12. An encapsulating material 24 encapsulates the die 
pad 12, leads 18, bond wires 20 and tie bars 22. 

Referring now to FIGS. 2, and 2a, a cross-sectional view 
of the Semiconductor package 10 and an enlarged croSS 
Sectional view of Semiconductor package 10 are shown, 
respectively. Referring more particularly to FIG. 2, Semi 
conductor chip 14 is shown affixed to die pad 12 with an 
adhesive 28. Die pad 12 of FIG. 2 has an upper half-etch 
portion 30 and a lower half-etch portion 32 on a perimeter 
of die pad 12. Additionally, the Semiconductor package 10 
has a chip side 34 and a leadframe side 36. Aburr 38 extends 
upwardly, i.e. away from the chip side 34 of the leads 18 
(FIG. 2a). 

Preferably, leads 18 have an upper plating layer 40 
deposited on an upper Surface, i.e., chip Side 34, of leads 18. 
The upper plating layer 40 preferably covers a portion of 
leads 18 that are exposed on the Semiconductor package 10 
after encapsulating material 24 has been added. The pre 
ferred location for depositing the upper plating layer 40 on 
the leadframe 26 is shown by the shaded areas in FIG. 3. In 
one embodiment, the upper plating layer 40 is comprised of 
a Silver coating, although other Similar materials may be 
used. The upper plating layer 40 is deposited to a predeter 
mined thickness on the upper surface of the leads 18 to the 
boundary on the leadframe to which the semiconductor 
package 10 is later formed. In addition, although not shown, 
the Silver-plated, or the upper plating layer 40 may be 
formed over their whole upper surface, i.e. chip side 34 of 
the leads 18 beyond the boundary line (not shown) of the 
Semiconductor package 10. 

Referring back to FIGS. 2 and 2a, a lower plating layer 42 
is preferably deposited on a bottom surface of leads 18. The 
lower plating layer 42 preferably coverS all the exterior 
exposed bottom surface of each lead 18. The lower plating 
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6 
layer 42 is an electrically conductive material. Preferably, 
the lower plating layer 42 is comprised of copper, gold, 
Solder, tin, nickel, or palladium. 

Referring now to FIGS. 4-16, on a completed semicon 
ductor package 10 it is desirable to place a recognition mark 
designated generally as 44 on an external Surface of Semi 
conductor package 10 for assisting a user in locating a first 
lead. The recognition mark 44 may be a notch, a 
protuberance, a printed or painted designation or other type 
of recognizable mark. The recognition mark 44 may be 
located at various locations on the external Surfaces of a 
Semiconductor package 10. 

Referring now more particularly to FIG. 4, a chamfered 
corner 46 Serves as a recognition mark 44. The chamfered 
corner 46 is formed on an exterior Surface of the encapsu 
lated material 24 of Semiconductor package 10. 

Referring now to FIG. 5, shown is a cross-section view of 
a Semiconductor package 10 wherein a chamfered corner 46 
is formed in an edge of encapsulation material 24 of the 
Semiconductor package 10. Chamfered corner 46 Serves as 
a recognition mark 44. 

Referring now to FIG. 6, shown is a top plan view of a 
Semiconductor package 10. An indentation 48, which Serves 
as a recognition mark 44, is formed on an upper edge of the 
encapsulation material 24. 

Referring now to FIG. 7, shown is a cross-section view 
taken along lines 7-7 of FIG. 6. The cross-section view of 
FIG. 7 also shows an indentation 48 that is formed in the 
encapsulation material 24 of the Semiconductor package 10. 
Indentation 48 serves as a recognition mark 44. 

Referring now to FIG. 8, shown is a top plan view of a 
Semiconductor package 10. A longitudinal Surface 50 is 
Visible running along one edge of the encapsulation material 
24 of the Semiconductor package 10. Longitudinal Surface 
50 serves as a recognition mark 44. 

Referring now to FIG. 9, shown is a cross-section view of 
semiconductor package 10 taken along lines 9-9 of FIG.8. 
Longitudinal Surface 50 is visible on an external edge of the 
Semiconductor package 10 formed in the encapsulation 
material 24. Longitudinal Surface 50 Serves as a recognition 
mark 44. 

Referring now to FIG. 10, shown is a cross-sectional view 
taken along lines 8-8 of FIG. 8 that shows a longitudinal 
surface 50a wherein longitudinal surface 50a is concave. 
Longitudinal Surface 50a Serves as a recognition mark 44. 

Referring now to FIGS. 11-16, recognition marks 44 may 
be located on a bottom Surface of a Semiconductor package 
10. Referring now to FIG. 11 in particular, shown is a plan 
view of a bottom surface of semiconductor package 10. The 
bottom surface of die pad 12 is visible. On a corner of die 
pad 12 is a chamfered corner 56 which may be used as a 
recognition mark 44. 

Referring now to FIG. 12, an irregularly shaped tie bar 58 
may be used as a recognition mark 44. The irregularly 
shaped tie bar 58 has an enlarged rounded end to distinguish 
it from the remaining tie bars 22 that are also visible in FIG. 
12. 

Referring now to FIG. 13, a semi-circular portion 60 has 
been removed from a corner of die pad 12. The semi-circular 
portion 60 serves as a recognition mark 44. Another Semi 
circular portion 62 is shown in FIG. 14 along an edge of die 
pad 12 and may also be used as a recognition mark 44. 
Additionally, a Stand-alone mark 64 may be provided on a 
lower Surface of Semiconductor package 10 to Serve as a 
recognition mark. 
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Referring in particular to FIG. 15, stand-alone mark 64 is 
positioned between a tie bar 22 and a corner of die pad 12. 

Referring now to FIG. 16, shown is yet another variation 
to the types of recognition marks that may be used as 
marking area for characters, Symbols and/or logos. Protru 
sion 66 is visible extending from an edge of die pad 12. It 
should be understood that the preceding examples of loca 
tions and types and shapes of recognition markS 44 are 
provided herein by way of example only and it is understood 
that other shapes, types and locations of and for recognition 
marks 44 may be used which fall within the scope of the 
invention. 

Referring now to FIG. 17, a method of singulating the 
Semiconductor package 10 is shown. Semiconductor pack 
age 10 is placed between a lower mold 68 and an upper mold 
70. The leadframe 26 extends out from the interior portions 
of lower mold 68 and upper mold 70. A punch 72 is utilized 
to shear off outer portions of leadframe 26. A portion of 
leadframe 26 remains exposed beyond the encapsulation 
material 24. As illustrated in FIG. 17a, at the location of 
singulating of the leadframe 26, a burr 38 is formed. Because 
the punch 72 acts from the lower or leadframe side 36, the 
burr 38 protrudes upwardly, i.e., towards the chip side 34 of 
the Semiconductor package 10. The direction of protrusion 
of burr 38 can be important when the semiconductor pack 
age 10 is installed on a motherboard 76 as shown in FIG. 18. 

Referring now to FIG. 18, the leads 18 of semiconductor 
package 10 are soldered to motherboard 76. The burrs 38 are 
shown extending in the chip Side direction 34, or away from, 
the motherboard 76. Consequently, a flow of solder material 
78 is not inhibited by the presence of burr 38 on a lower side 
of lead 18. Lower plating layer 42 is also visible in the 
enlarged view shown in FIG.18a. The lower plating layer 42 
allows for easier bonding of the Semiconductor package 10 
to the mother board 76. 

After Singulation, flash may remain on the Semiconductor 
package 10. Therefore, a method of removing the flash will 
be described below. Referring now to FIG. 19, shown is a 
flow diagram depicting a method of manufacture for Semi 
conductor package 10. The Semiconductor package 10 is 
loaded onto a deflashing apparatus, as set forth in box 100. 
The Semiconductor package 10 is then Submerged into an 
M-Pyrol Solution, and then is Subsequently removed, as is 
depicted in box 102. The semiconductor package 10 is then 
rinsed, as is indicated in box 104. The semiconductor 
package 10 is then Subjected to an electro-deflashing proceSS 
where the semiconductor package 10 is deflashed. The flash 
is Subsequently peeled away from the Semiconductor pack 
age 10 at regular intervals. The electro-deflashing Step is 
depicted in box 106. The semiconductor package 10 is then 
rinsed as indicated in box 108, before the semiconductor 
package 10 is Subjected to a water jetting process to com 
pletely remove the flash, as is indicated in box 110. The 
Semiconductor package 10 is Submerged in a Sulfuric acid 
base Solution, as indicated in box 112. Finally, the Semicon 
ductor package 10 is unloaded from the deflashing 
apparatus, as is indicated in box 114. 

Referring now to FIG. 20, it is noted that the method 
described in FIG. 20 is similar to that described in FIG. 19. 
Consequently, the method Steps indicated by the boxes in 
FIGS. 19 and 20 that are the same, will retain the same 
numerical designation. It is noted that the method in FIG. 20 
is the same as that described in FIG. 19 in boxes 100-108. 
The described methods diverge at the steps following box 
108. Consequently, the step following 108 in FIG. 20 shall 
be labeled box 116. FIG. 18 therefore indicates that Subse 
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quent to rinsing the Semiconductor package 10, as described 
in box 108, the semiconductor package 10 is subjected to a 
chemical process in a Sulfuric acid based Solution, as indi 
cated in box 112. After the chemical processing of box 112, 
the flash is completely removed from Semiconductor pack 
age 10 by a water jetting process, as indicated in box 110. 
Finally, after the flash is removed, the Semiconductor pack 
age 10 is unloaded from the deflashing apparatus, as is 
indicated in box 114. 
The following applications are all being filed on the same 

date as the present application and all are incorporated by 
reference as if wholly rewritten entirely herein, including 
any additional matter incorporated by reference therein: 

Application First Named 
Number Title of Application Inventor 

O9/687,787 Thin and Heat Radiant Semi- Jae Hun Ku 
conductor Package and Method 
for Manufacturing 

09/687,331 Leadframe for Semiconductor Young Suk Chung 
Package and Mold for 
Molding the Same 

09/687,532 Method for Making a Semi- Tae Heon Lee 
conductor Package Having 
Improved Defect Testing and 
Increased Production Yield 

09/687,876 Near Chip Size Semiconductor Sean Timothy Crowley 
Package 

09/687,536 End Grid Array Semiconductor Jae Hun Ku 
Package 

09/687,048 Leadframe and Semiconductor Tae Heon Lee 
Package with Improved Solder 
Joint Strength 

09/687,585 Semiconductor Package Having Tae Heon Lee 
Reduced Thickness 

09/687,541 Semiconductor Package Leadframe Young Suk Chung 
Assembly and Method of 
Manufacture 

It is thus believed that the operation and construction of 
the present invention will be apparent from the foregoing 
description of the preferred exemplary embodiments. It will 
be obvious to a person of ordinary skill in the art that various 
changes and modifications may be made herein without 
departing from the Spirit and the Scope of the invention. 
What is claimed is: 
1. A Semiconductor package comprising: 
a die pad, wherein Said die pad is half-etched on an upper 

and lower Surface of a perimeter of Said die pad to 
increase a moisture path from an upper Surface of the 
die pad to a lower Surface of the die pad; 

a Semiconductor chip on Said upper Surface of Said die 
pad, Said Semiconductor chip having a plurality of 
bonding pads on an upper Surface of Said Semiconduc 
tor chip; 

a plurality of leads having lateral and bottom Surfaces, the 
plurality of leads Surrounding Said die pad and extend 
ing away from Said die pad, Said leads in electrical 
communication with Said bonding pads of Said Semi 
conductor chip; 

a plating layer disposed on the lateral Surfaces of the 
plurality of leads, the plating layer functioning to 
improve Solder joint Strength and functioning as a 
connection Surface when the plurality of leads are 
connected to a Solder material on a bottom Surface of 
the plurality of leads, Such that the Solder material 
moves from the bottom Surface to the plating layer on 
the lateral Surface of the plurality of leads, and 
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at least one tie bar extending outwardly from at least one 
corner of Said die pad. 

2. The Semiconductor package according to claim 1 
wherein: 

a plurality of bond wires are electrically connected 
between each of Said bonding pads and a top Surface of 
each of Said leads. 

3. The Semiconductor package according to claim 1 
further comprising: 

encapsulant material that encapsulates Said die pad, Said 
outer portion, Said leads, and Said tie bars. 

4. The Semiconductor package according to claim 1 
wherein: 

at least one lead is coated with a Silver coating on at least 
a portion of an upper Surface of Said lead. 

5. The Semiconductor package according to claim 1 
wherein: 

at least one lead is coated with a Silver coating on at least 
a portion of an upper Surface of Said lead. 

6. The Semiconductor package according to claim 1 
wherein: 

Said leads are coated on an exposed Surface with a 
material Selected from a group comprising: copper, 
gold, Solder, tin, nickel or palladium. 

7. The Semiconductor package according to claim 1 
further comprising 

a recognition mark visible on Said Semiconductor pack 
age. 

8. The Semiconductor package according to claim 7 
wherein: 

Said recognition mark is present at a location Selected 
from a group comprising: a Side of Said package body, 
a bottom Surface of the package body, an exposed 
Surface of Said tie bars, and an exposed Surface of the 
die pad. 

9. The Semiconductor package according to claim 7 
wherein: 

Said recognition mark is of a type Selected from the group 
of a notch, a protuberance, a printed designation and a 
painted designation. 

10. The Semiconductor package according to claim 1 
wherein: 

the Semiconductor package has a chip Side and a lead 
frame Side; and 

further comprising a burr on the chip Side of one of Said 
plurality of leads resulting from Singulation of the 
plurality of leads from a leadframe in an upward 
direction. 

11. A Semiconductor package comprising: 
a die pad; 
a Semiconductor chip on an upper Surface of Said die pad, 

Said Semiconductor chip having a plurality of bonding 
pads on an upper Surface of Said Semiconductor chip; 

a plurality of leads that Surround Said die pad and extend 
away from Said die pad, the plurality of leads having a 
respective lateral Surface, Said leads in electrical com 
munication with Said bonding pads of Said Semicon 
ductor chip, wherein at least one of Said leads is coated 
with a conductive material; 

a plating layer disposed on the lateral Surfaces of the 
plurality of leads, the plating layer functioning to 
improve Solder joint Strength and functioning as a 
connection Surface when the plurality of leads are 
connected to a Solder material on a bottom Surface of 
the plurality of leads, Such that the Solder material 
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moves from the bottom Surface to the plating layer on 
the lateral Surface of the plurality of leads, and 

at least one tie bar extending outwardly from at least one 
corner of Said die pad. 

12. The Semiconductor package according to claim 11 
wherein: 

Said die pad is half-etched on an upper and lower Surface 
of a perimeter of Said die pad. 

13. The Semiconductor package according to claim 11 
wherein: 

a plurality of bond wires are electrically connected 
between each of Said bonding pads and a top Surface of 
each of Said leads. 

14. The Semiconductor package according to claim 13 
wherein: 

Said die pad is half-etched on an upper and lower Surface 
of a perimeter of Said die pad. 

15. The Semiconductor package according to claim 11 
further comprising: 

encapsulant material that encapsulates Said die pad, Said 
Outer portion, Said leads, and Said tie bars. 

16. The Semiconductor package according to claim 11 
wherein: 

Said conductive material is a Silver coating on at least a 
portion of an upper Surface of Said lead. 

17. The Semiconductor package according to claim 11 
wherein: 

Said conductive material is a gold coating on at least a 
portion of an upper Surface of Said lead. 

18. The Semiconductor package according to claim 11 
wherein: 

Said conductive coating is on an exposed Surface of Said 
lead, Said conductive coating comprised of a material 
Selected from a group comprising: copper, gold, Solder, 
tin, nickel or palladium. 

19. The Semiconductor package according to claim 11 
further comprising 

a recognition mark visible on Said Semiconductor pack 
age. 

20. The Semiconductor package according to claim 19 
wherein: 

Said recognition mark is present at a location Selected 
from a group comprising: a Side of Said package body, 
a bottom Surface of the package body, an exposed 
Surface of Said tie bars, and an exposed Surface of the 
die pad. 

21. The Semiconductor package according to claim 19 
wherein: 

Said recognition mark is of a type Selected from the group 
of a notch, a protuberance, a printed designation and a 
painted designation. 

22. The Semiconductor package according to claim 11 
wherein: 

the Semiconductor package has a chip Side and a lead 
frame Side; and 

further comprising a burr on the chip Side of one of Said 
plurality of leads resulting from Singulation of the 
plurality of leads from a leadframe in an upward 
direction. 

23. A Semiconductor package comprising: 
a die pad; 
a Semiconductor chip on an upper Surface of Said die pad, 

Said Semiconductor chip having a plurality of bonding 
pads on an upper Surface of Said Semiconductor chip; 
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a plurality of leads that Surround Said die pad and extend 
away from Said die pad, the plurality of leads having a 
respective lateral Surface, Said leads in electrical com 
munication with Said bonding pads of Said Semicon 
ductor chip; 

a plating layer disposed on the lateral Surfaces of the 
plurality of leads, the plating layer functioning to 
improve Solder joint Strength and functioning as a 
connection Surface when the plurality of leads are 
connected to a Solder material on a bottom Surface of 
the plurality of leads, Such that the Solder material 
moves from the bottom Surface to the plating layer on 
the lateral Surface of the plurality of leads, 

at least one tie bar extending outwardly from at least one 
corner of Said die pad; 

an encapsulant material that encapsulates Said die pad, 
Said outer portion, Said leads, and Said at least one tie 
bar; and 

a recognition mark visible on Said Semiconductor pack 
age. 

24. The Semiconductor package according to claim 23 
wherein: 

Said die pad is half-etched on an upper and lower Surface 
of a perimeter of Said die pad to increase a moisture 
path from an upper Surface of the die pad to a lower 
Surface of the die pad. 

25. The Semiconductor package according to claim 23 
wherein: 

a plurality of bond wires are electrically connected 
between each of Said bonding pads and a top Surface of 
each of Said leads. 

26. The Semiconductor package according to claim 23 
wherein: 

Said die pad is half-etched on a location Selected from a 
group comprising Said upper Surface and a lower Sur 
face. 

27. The Semiconductor package according to claim 23 
wherein: 

at least one lead is coated with a Silver coating on at least 
a portion of an upper Surface of Said lead. 

28. The Semiconductor package according to claim 23 
wherein: 

at least one lead is coated with a gold coating on at least 
a portion of an upper Surface of Said lead. 

29. The Semiconductor package according to claim 23 
wherein: 

Said leads are coated on an exposed Surface with a 
material Selected from a group comprising: copper, 
gold, Solder, tin, nickel or palladium. 

30. The Semiconductor package according to claim 23 
wherein: 

Said recognition mark is present at a location Selected 
from a group comprising: a Side of Said package body, 
a bottom Surface of the package body, an exposed 
Surface of Said tie bars, and an exposed Surface of the 
die pad. 

31. The Semiconductor package according to claim 23 
wherein: 

Said recognition mark is of a type Selected from the group 
of a notch, a protuberance, a printed designation and a 
painted designation. 

32. The Semiconductor package according to claim 23 
wherein: 

the Semiconductor package has a chip Side and a lead 
frame Side; and 
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further comprising a burr on the chip Side of one of Said 

plurality of leads resulting from Singulation of the 
plurality of leads from a leadframe in an upward 
direction. 

33. A Semiconductor package having a chip Side and a 
leadframe side, Said Semiconductor package comprising: 

a die pad; 
a Semiconductor chip on an upper Surface of Said die pad, 

Said Semiconductor chip having a plurality of bonding 
pads on an upper Surface of Said Semiconductor chip; 

a plurality of leads that Surround Said die pad and extend 
away from Said die pad, the plurality of leads having a 
respective lateral Surface, Said leads in electrical com 
munication with Said bonding pads of Said Semicon 
ductor chip; 

a plating layer disposed on the lateral Surfaces of the 
plurality of leads, the plating layer functioning to 
improve Solder joint Strength and functioning as a 
connection Surface when the plurality of leads are 
connected to a Solder material on a bottom Surface of 
the plurality of leads, Such that the Solder material 
moves from the bottom Surface to the plating layer on 
the lateral Surface of the plurality of leads, 

at least one tie bar extending outwardly from at least one 
corner of Said die pad; and 

a burr on the chip Side of one of Said plurality of leads 
resulting from Singulation of the plurality of leads from 
a leadframe in an upward direction. 

34. The Semiconductor package according to claim 33 
wherein: 

Said die pad is half-etched on an upper and lower Surface 
of a perimeter of Said die pad to increase a moisture 
path from an upper Surface of the die pad to a lower 
Surface of the die pad. 

35. The Semiconductor package according to claim 33 
wherein: 

a plurality of bond wires are electrically connected 
between each of Said bonding pads and a top Surface of 
each of Said leads. 

36. The Semiconductor package according to claim 33 
wherein: 

Said die pad is half-etched on a location Selected from the 
group comprising Said upper Surface and a lower Sur 
face. 

37. The Semiconductor package according to claim 33 
further comprising: 

encapsulant material that encapsulates Said die pad, Said 
Outer portion, Said leads, and Said tie bars. 

38. The Semiconductor package according to claim 33 
wherein: 

at least one lead is coated with a Silver coating on at least 
a portion of an upper Surface of Said lead. 

39. The Semiconductor package according to claim 33 
wherein: 

at least one lead is coated with a gold coating on at least 
a portion of an upper Surface of Said lead. 

40. The Semiconductor package according to claim 33 
wherein: 

Said leads are coated on an exposed Surface with a 
material Selected from a group comprising: copper, 
gold, Solder, tin, nickel or palladium. 

41. The Semiconductor package according to claim 33 
further comprising 

a recognition mark visible on Said Semiconductor pack 
age. 
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42. The Semiconductor package according to claim 41 43. The Semiconductor package according to claim 42 
wherein: wherein: 

Said recognition mark is present at a location Selected Said recognition mark is of a type Selected from the group 
from a group comprising: a Side of Said package body, of a notch, a protuberance, a printed designation and a 
a bottom Surface of the package body, a side Surface of 5 painted designation. 
Said pad, an exposed Surface of Said tie bars, and an 
exposed Surface of the die pad. k . . . . 


